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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device with high luminous 
efficiency, high luminance and high color purity by including a 
compound having an imidazopyridine skeleton. 
SOLUTION: A compound represented by formula I or II is included. 
Since a compound having an imidazopyridine skeleton provides blue 
wavelength of a suitable peak length, at least one of R1-R6 in formula I 
or R7-R12 of formula II is preferable to use a double bond represented 
by formula III. R1-R12 in formulas I, II show bonding, hydrogen, an alkyi 
group, an aralkyi group, an alkenyl group, an alkylthio group, an aryl 
group, a heterocyclic group, halogen, a silyl group, or cyclic structure 
formed between adjacent substituting groups. R13-R15 in formula III 
show hydrogen, an alkyI group, an aralkyi group, an alkenyl group, a 
cyano group, an aryl group, a styryl group, or a formyl group. A light- 
emitting device using these compounds is specifically effective to blue 
light emission. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 



(51)lnLCI. 




[Date 6f final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



t 



9 



a9)Q^nm <j p) <i2> & ffi ^ it & $1 (A> 



^ltl^2001-6877 
(P2001-6877A) 

(mimB ¥JSEl3ip 1 ^ 12 El (2001. 1.12) 



(SDInta' 
HOGB 33/M 
COQK n/06 
HO SB 33/22 
CO 7 D 471/04 



650 

105 
108 



F I f-Th-m^) 
HO SB 33/14 B 3K0 0 7 

COdK 11/06 65 0 4C0 65 

H0 5B 33/22 B 
C0 7D 471/04 1 0 5E 

108K 





iKffi^l] -174058 


(TDttJSA 


0000031S9 










(22>atBiB 


^11^6 ^210(1909. 6.21} 




^fi;4>5^iZEi3Miisnr2 Ts 2# 1^ 








PIIJ 
































SS$;)l%:^^i!:BliiJlTlll#i-i? 











































{54> mmr^m] 



(57) im)] {^iEW> 



1 1 ) 



J:<. ifs^, 'kl^, r.'i'^^^^i'S. v^^ar-'U+ji-g. r 



(2) 



mZOO 1 -6877 



lit I] 



( I > 



{ c c r- R , R * i*-c-n« nisi o vi> p?/ r «, ^-c J: 

7>\^ft,VS. *,'U*f:^;Ug, :^,'l<:t^1^t^.'L' 

la-MsJi (2) x-mi^n^ct^W'^t-t^tmmisE 



< 2 ) 



j:<. ife^. ^m. 7)i"^Ar3i, i^i^nra^fim. r 

>. .'vOriU*>. .>^07>l'i->. i'7/S, 7^l"?'b 

.U'<^:^ lUS. 7^-/^. ^raS. r-'U.'L'S. i'D^ 

[ig*:il4 ] iB*:®2ia?g©— ( l } (DRi '-R.jc 
fcC^-C, R, -R6<^>'^fe. :i-r<f< it. l-:>itTl3-flS2j5 




20 



30 



40 



)=<" 



< 3 ) 



> 

[ig*:B5 ] ig*:53ia?l©-flg55 (2) <3^>R? -Rii 
R.-Ri.cC'^fe, :i^■:^< ^^>lo{^±a-' 



(4 ) 



tx.-r.'im. 7*)'-}iU. ->^D>/>. .>\a 

7>li3>, >\^7i\^^'>. ^r/S. 7.'l'r fc Kg, f} 

its. T^-^-S. ::^hDlS. i^'J-il-fi. S^a+lfiJl 

[ig*3S8] s^"yb*L»i5>ms=£l?t^fliwr^fb^ 
[fb5] 




(6) 



{ c c r- R „ - R , s ti-t- n-enii c/c hmu-^xi.^xh 

.'Ug. T5^S. ■=■^0S. t^*))lM. i^a^D-^)l> 

] { 4 > <z>x 1 . -sas? (s > ©x 2 

i/jt I' ^ :^r3Si;K: J: ^ f sE^r* r> ;^ *IJIf*f & 
[0 0 0 1 ] 

jfei<:^j^-C'3faS-?^t:-ife '7 5'-;> h-'U- 
[ 0 0 0 2 ] 

. [ 0 0 0 3] C 0m'Mt. 3 -y PMi<OC . W. Tan 

XU^ { A p p 1 . P h y s . Lett. 51 < 1 2 ) 
21. p. 913. 1987), 0'<<Dmnm^J!)mi 



(3) iHlfflSOO 1 -8 87 7 

4 

^. 

[ 0 0 0 5 ] ?k;^ r Wt4<!: ii, h l» X { 8 - =4^ y 'J 

20 [ 0 0 0 6 ] ^^§i.^<Dt^^ ^ mithxit. ^y>) 
.'l'^L'-tf>iS«f* (ijtra^4 - 1 1 7 48 5^S$8} tj:: 

[ 0 0 0 7 ] i^'x h Ht4i I' CC- K-'-'O ht'tt4 

i>. 7- ? Jl'T 5 - 4 - ->f ^'^l' iS'^ U >^fU^t 
■^^m^^ i? -? I' >^*4. i-->T y > ? u > >Ss 

l7->5^>S?t4. n-^?'5>^.f4, •7^l.3t-u-b'f>^.t4, 
r l» y >mU . fc x ( ;^ ^ 'J ) > -b' >gsS4 . f u 
^'Jb^, rh'7-b>, ^ly^-ky. +f K^ffc-^ 
'Ji.'>ffc^#5. 1,2, 5-*ri>7VDb*U>^ 

1 0 0 0 8 ] 



5 

[ 0 0 1 0 ] 
( 0 oil] 

§s-r>i>"5A ( I TO} u^<Dmw^imm\m. hi, 

^ifiXUht^. iiS 1 0 0 -3 0 0 fi m<mvm*.'i^n 

isimlXthifiit+^Vh^. :^'7^<DnWiC-^*<^Xii. 
h 5: ffSi/ V - ^fT- A <> (gas 5 nr t ^ ^ ©r- c 

^. ag. fli. m&. r,'i'S^«i?A, -f^i^-? 



<4) ii$ga2 00 1 -6 87 7 

6 

m. m. ^. ni^^'^ju. -^^i'-^Avi-©^ 
hWfAim. n^iisb-- A. x->? II > i?', ^ ^>7- 

( 0 0 13] ^7£*3]443i!lgiii, 1 ) iE?U8^Sg/|fe 

mixLR'^um^m^ffx'Zh'^x^irx^o m. 

l/C4*TPD. ro-MTDATA. a-NPD4i'<^>r 

■ci*H?iiBmai*^mK:wr6# y * - 1- * 

[ 0 0 1 5 ] ^ibmMtt^:^ vm^<o;h-X-h. t^T. ht't 

[0 0 16] *^^(c:fe(*-sifejfem4t*'f 5 if-Vfji^ 

40 tssst-^ib^^awtTir'fcTffl-fl^ < 1 ) hh*.At- 
m.i2) x^$ki^\t^m>Ht^\^i.K 

[00 17] 
[ft6] 




( I > 



r^^l-^-'l-S, 7-»l'^^.'l'g. t'-i'DT^l'i-^ 
[ 0 0 19] 

[ft?] 10 



\ 2 ) 



[ 0 0 2 0] < c c r- R ? R i , v*-t- n-t-ni5j o x-hm 

.'I'+^l'S. r^^l'+.'l'S. 7Jl''/-:^^H, i^i'CiT.'L-i- 
-^H, T.'l'S^t-'S, T^l'+.'U?:*'!, r'J-->l'X'- 20 

fH.?i^-Sa^.i^ffc*^g**t/. !!lte]Ki.^fbk^<i: 

sii*!^.^ffc*^g«:5i (./ . c nitmi^.vi>&». s nx 

tj:i.\ &tc. 7^l'2 + 5^Si(tm4S:> h=*^t^S''ai-<?> 



^^BiSOO 1 -6 87 7 
r.'l'+>P?*SiiS:7.'l'2+S'g<7>jL-^Aift^ 

r I' -)lJ:^^)Vmum^ity * ^ + vSf/^©/-'- 
!k$^m\t^»x-i>^$nx\,-xi>i>^$ti>tj:i,^, * 

fe . 7 «J - 9^ J- - r ^I'S 4 \t7 >) - il' X " tA^m<J> 
X - ^}^^'^<o^M^:mnw,=?-ic t ixfc hO>V 
$ttc. 7li-.'l'Sii*mi*7 +7* 

S. t-i^-.'i'g-tt<t<^5f#]^.i^fbk^g*,Tx(./. cntt 
wm»xiy&».$nxi'Xi>i)^$it>rj.i,K If^^S 

s.ni$iixi ^x hi>->& b'-a << -> ^ D y > i 7 a 

<J>. H5a©Til'*.'US. 7^l'i'-:=-'l'g. ri\^^:^A^(J> 

u , ^ *i ©gi5^j*j^g}f^T' i>gi«* 3 nt: I ^-c 
fbk^, ^S!^.^fti<^. ^^i^^fi-c-g5^sn^cfc<?> 

^ ^(fc^ifesg^iSL/. c nj*)i^g}$»'eti^5ftr I' 
!8)g ^ * (./. c t)itgJ^»C' *>g5^3m:t'rfcd:'i5b 
[ 0 021] *^^ccfe4:>*-fiS3% < 1 ) feckJi'-flS.'st 

R7-Ri,C'^fe^''a<i*>-^i*TgB-fi§^ (3) 'C 
[ 0 0 2 2] 

[fks] 



X" 



«t9 R« 



( 3 ) 



10 02 3] (R,,. Rt,. feJ:iy'Ri.ii't-n«*^ls](.v 



[0024] $ -flgsc < 1 ) fcJ:cJ'-flS5jj iZ) o> 
{5> f^^n^ffc'&Ms«r;tj»*U<,»o 

[ 0 0 2 5 ] 



R|9 



Km 



< 4 > 




10 



[0026] {ccr-Rii'^Ri,it'en-t-ni3ii;-c4>M 20 

S. T.'l'^+i.'ii, rJl'*^!'?-*^. 7»;-Jl'X-r.'l' 

t^o *17- .'Ug. li^st^g <!: liif^ -^n^im^ 

[ 0 0 2 7] 

[ib 1 0 ] 



( 6) 



if^iaSOO 1 -6 87 7 
10 

[0028] ( C C f R J , R i i i t« 4^enisi O C 4>P 
!&:->-Ci,'r<>J:<. 7Jl'+,'L-S. *''?D7A'4^Jl' 

S. 7^.'l'+^l'iS, 7.'Ui'-^.'l'ii. i.'i?D7-'l'i^-.'l' 
S. 7.'U2^i'g, 7-'L'*^P?'*S. 7»J^.'l'X— ?Jl' 
7'J-.'l'^^J--'7^l.g. 7«J-^I'S. mSJUS, 
-'^^7.'^5^>. '•ND7.'l'i'">, S^7/g, 7 
.'L-^t Kfi, ^?ji.i<:^il,g. :^7.'l'*J=tS','l'S. i;^r.'U 

[ 0 0 2 9 ] 5 6tC. -4c^0JtCfeW^fk^!^«rfl|C^t:i5 

[ 0 0 3 0 ] Jbl3<Z>-l 5 y V e 'J 
1 0 0 3 1 ] 

[fb 1 1 ] 



(8) ^$^2 00 1 -6 87 7 

13 14 




[0 03 3] Utl3] 



) i 



(9) «tffl£00 1 -6 87 7 

15 16 




30-O 




OCHj 

[0 03 4] [ffcl4] 



(16) 



£001-8877 



29 



30 








[0042] S '/Vt: L» i^>#te?&^f^ffc^l35ti K 
[0043] ^mm>^:^ Y tm* ^ i yVbT 



[ 0 0 4 4] ^%mAicmmi> K-'■^>>•m■4i*. if 

^ l»7V''-.'U^^<*:*)J:J:J««0%feB^f*. -<>:?7V'- 



31 

^ S> ( 2 - 'f-A'V 3.::->l > -Y > V7 ^ 

7-t KD+i'i?v'J>^^<^. 7-> h+i^^'-p'J^ 
If^f*, 7-7-12 h+S/i? -? 'J >Sfm 3-^>X* 10 
r V l> .'U V II 3 — ^ > X -f * iSi' V l» ^l- ^ 

^ 'J >^^#:. 7 ^ b > fc* 7 >^^i*:, 

S>i'7^X*bL'=**b*-7>fi?r!S#. 5t<'J-K**>^ 

^T:^>^^i$> *+V'^>X7>X7-b>^« 

4^-^ »J r >^^#:, V 'J >5^^ft . f a a f »J ^ 20 
>P^#:, •7Dit»Ji>>^^0:. i, 2, h-fTV-T 
Vu f U >fif ^fi , ^ >a^!»<$:. fa a b*n - 

«f*. X ? 'J y ^ mm\^. b-*^ > ^ o >^^**:, 

[ 0 0 4 5 ] ^^^KifeW^g^jliSttt-mi ^X\t. 

[0 04 6] v±<j>^im^^m. mm. m^^}^mic 



4$ra2 00 1-6 87 7 

32 

^t^^-iv. xt<«jy^?s^x>, .^ft^ksiffljji. err> 

X. tr^b-^^l-. ABSit^SI, 4<»J>?b^f >S«§'-ai<J> 
.'M^!i§. r.'U+mffil. x;l{+>>^i}!!|. 

{*. fmW»MM. @^f-,i*^#. 
[ 0 0 4 8] *^^tcfet^ ^@S^J--?^>l'^'-ii**lCit 

m^(o^^mtj. ^^i^mi>t. x'^i>mim.^x. 

[0049] ^^m<^itm'i-it^ H l* ^«?c4*-b 

^s^pciii, St, -2iOi3 0 0 iJ t>Mr<mnii}o>m 

I*, ji^. te^jfe^isjgfer-ife^cC'-C', IjIS^^R:^^ 
siFf'^1*<i^^]Sf-r ^ i r ^ ^ h I' J? x©:^*^® 

[ 0 0 5 0 ] S fc. -WJJCfcl-t^-b: > ^ 5f 7 i 
Ji. ^iif*^^)^ tifcrntS^^ ^ cf: ^> -> i - > ^frfij 



(18) 

[ 0 0 5 1 ] *^^(^>#fe5tS^ii.>v ■■^'P^^VthXh 
[0052] 

[^td«] fciT. mi&m^i;.umm*£^\ix^^^ 
[0 05 3] i^Biieii 

(Jias^tiiS. 15 s^b-A^^ift) 

X 4 0 m in tJlttff . X ^ > iJ^^^T o if ^sn^cS^S 20 
5r7-fe I- >, -fe 5 2 >7 > 5 6 fSA: 1 5 ^ta4S*ft?5fe 

! <^mwim.$^xim^^tc, c(ow^^m=t^{'m 

•5- iif! 1 B*p^ U V - VV^ia I. . 

KMWl'X. i^W^<K>MMW)^b X 1 0-*PayTtciw 

Sf4itr4, 4' -k'X (N- (in- h'J.'l') 

i.Jl'T 5 ^ > t"7 jr^^U ( T P D > 5: 6 5 n m^Sl/ 
fe, vtcc|^jfeHI4 i r . TIBCC*5 E M I 1 5 30 

9 -i.>>**Jl'-4, 7-i.':7*-,'l'- 1, lO-7:R'f 
[ 0 0 5 4] 40 




CM, 

[0 05 5] |^JJi0«2 



^mZOa 1-6 87 7 

34 

[0056] 
[fk23] 




[0057] EM3<D^ 
3 0 0 in ! COH-^P 7 5- ;^ =3 tc 2 2 . 4 tr C!>:Siki] (id 
^JB ^ 5 0 in 1 J- ? ^I'^fi Sf" . '^M\fMlc -tt l> * 
r-in^l/fe. ^Sc^tr, 5 0m !(r>igl£fll^Stcl4. 1 t' 
<5>1. 3, 5- h'Jr-b^^^l-^^Hsf^^rllDx^itC-Srii 

hu-r<m^^'^")-^y>\^'f3^^^^. 1. 3, 5-h 

m 1 OC-H-oQ 7 7 X =? cc S 0 'Ct-cim Uc-^*> I' 5 
Oml^r?!*". ^^TCC(S->A:. ^^C. 2. Og<^ 

1. 3, 5 - h l»X {'7'n'tTH2=*-^l') '^^-b'^isiiO' 

2. 3ff©! -7^-/-iV + ^y>?:f!ll^T:, 120- 
1 5 0'C<?>ftTC'J«^|Sii4JU/Co Wi^'^Tiks WSt^^ 

^n-fc. --^it^nts 0 0 i\mo>micm.sim. 4 

[ 0 0 5 8 ] 
[fk24] 




[0059] ^id0«3 

t^T. [-tmt o-c-hiatc^s54T.^ EM 3 ^mf.'fcmt^ 
wi i.±<mmcox-^itm'f-mmutc^ 

±. f - iJftS ; 4 6 0 !i nj<DM5f'ti: Weifejfe5>fi6n 
A:. 

[ 0 0 6 0 ] EM4 
3 0 0m ! ©H-oP'7 5':^:2tc:2 - (7^ -^-h'^^I'} \^ 



(19) 



35 

. JSlS^jg 5 0 0 ffi 1 ©Tktca ^r. i> a a ^> 5? 
^f*:?;::, ^Ctci . 3 0 0 in 1 ©H-^P •? ^ A 2 tc: 6 i) 'Ctc 

4 8 0 n mod f- «rWt •SsJjfeAi|i,^$ni'<:, 
[0 06 1 1 
Ut£5] 




10 



2G 



[006 2] |^5Jl«i«4 

^^*-S>Ji, : 3 0 0 0:^7>r^/¥-^^'- h.'UW 
tc. 

[ 0 0 6 3] 1 

h*tt4i L-'C^tef^ 1 -C-^ EM 1 (Df^fc 9 t;:f 

\t. 'mm - 1 0 0 0 - 1- }mk<om^ 



30 



4$Bg200 1 -6877 

[0064] ?^fe«i|5 

i TOimm^^'S: 1 5 0 .unltfH2i*A:^;^;^g^S 

mn'f-im. 1 5 q/d. ^^fc'-A^.s«°B> ^ 3 0 

X 4 0 mm(cH?)|&r. 7 * h 'j v j^^i 7 < ^cc J: o C 3 0 
0 M mf? * (^♦)«i2 7 0 w m> x 3 2-<!t«>;^ h 7 

^? - > jBx 1/ I T o A h ^ -yo^iSism 

mm f y (KD^ftig 0 0 am) % -CIaWC&^o 
^>nycSS*7'fe I- -fe 5 2 i7 ij > & 6 T'^^r 1 5 <> 

^+?:{ifiiT-Sii[|ir(cii*rauv-3t-v>a/i]au. 
^giigf*3tcis®<.,t:. mm<H<r>M^mf>h X 1 o-'p 



iE5Li83llSiU-C, T P D?:6 0 nm^l/, ^at@<t 
i/c. :^teiN3-c^i^fcEM3-& 1 5 !iiffl©Jl5{<:. 

•7x^.'U- 1, 1 0-7* + >hDl»>^:35nm©)? 

S5 & 0 u in® a-'f-- Jl'IgJC -J" X h X 5» > i^<c J: -7 

X 1 6is:<^>2 5 0 li iri<DmDM {^0*15 0 ii m. 3 0 

-t- L.'C^ 'J ? b-> (|g)l5^^ 0 . 5 

nm> (./?<:m. T-'l- 5^*i?A^ i 5 0 •un^#l'-C3 2 

X I e r r -? h y i? ^m'i-^fm^^fc. i^s^ ^ 

[ 0 !) 6 5 ] 

tmX^i(ltc^ii^~=?-^^^X-iii>^(OX'hi>, 



(51)!nT.Cl.' ^Sljia# 
C 0 7 D 471/04 1 0 8 



F i 

C07D 471/04 



1 0 8 e 
1 0 8 Q 
10 8X 
I 08A 



! 



F J* - A (pM) 3K007 Ae02 Ae03 AW4 AB17 R^06 
CAOl CBOl CAOO 0603 EBOO 
FAOl 

AA03 Be06 CCOl CD02 EE02 
HHO? J303 FP03 PP07 PP09 
PPIS 



0 0 1 -6 87 7 



